Characterization of the leader papain-like protease of MHV-A59.
Sequence analysis of the mouse hepatitis virus, strain A59 (MHV-A59) genome predicts the presence of two papain-like proteases encoded within the first open reading frame of the replicase gene. The more 5' of these domains, the leader papain-like protease, is responsible for the cleavage of the amino terminal protein, p28. We have defined the core of this protease to between amino acids 1075 and 1344 from the beginning of ORF 1a. Deletion analysis coupled with in vitro expression, was used to study p28 cleavage by this leader protease. Expression of a series of deletion mutants showed processing of p28, albeit at lower levels in some of them. Reduced p28 production resulting from a 0.4 kb deletion positioned between p28 and the protease domain suggests an involvement of this region in catalytic processing. Some mutants display cleavage patterns indicative of a second cleavage site. Interestingly, this newly identified cleavage site maps to a position similar to the expected cleavage site of a p65 polypeptide detected in MHV-A59 infected cells. Mutagenesis of the catalytic H1272 residue demonstrates that both cleavages observed are mediated by the leader papain-like protease encoded in ORF 1a.